Visualization of in vivo degradation of aliphatic polyesters by a fluorescent dendritic star macromolecule.
In tissue engineering, most polymeric scaffolds should degrade along with the formation of the new tissues. Therefore, it is necessary to look into the in vivo degradation of scaffolds. In this study, a fluorescent perylenediimide-cored (PDI-cored) dendritic star macromolecule bearing multiple amines (d-p48) was incorporated into biodegradable polyester nanofibrous scaffolds by eletrospinning as an indicator. The polyester/d-p48 blend nanofibers could emit strong red fluorescence when they were irradiated under exciting light. Initially, using slowly degradable polyester, poly(L-lactide) (PLLA)/d-p48 nanofibers were soaked in phosphate buffered saline for various lengths of time to determine the possible diffusing release of d-p48 macromolecule from nanofibers. The PLLA/d-p48 nanofibers were then implanted subcutaneously into mice and left for up to 2 weeks. In both cases, no undesirable release of the incorporated d-p48 macromolecule was detected, and the nanofibers were clearly visualized in vivo by fluorescence microscopy. Using a fast degradable polyester, poly(lactide-co-glycolide) (PLGA)/d-p48 nanofibers were electrospun and implanted subcutaneously to determine the possibility of monitoring in vivo degradation by fluorescence during 12 weeks. The results showed that the location and the contour of PLGA/d-p48 nanofibrous scaffolds could be clearly visualized using an animal fluorescent imaging system. The fluorescent intensities decreased gradually with the degradation of the scaffolds. No side effects on liver and kidney were found during the detection. This study indicates that the fluorescent PDI-cored dendritic star macromolecule can be used as a stable bioimaging indicator for biodegradable aliphatic polyesters in vivo.